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(54) POROUS CERAMIC LIQUID SUCKING WICK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a porous ceramic liquid 
sucking wick suitably usable as, e.g. a liquid sucking wick of a 
sucking up type thermal vaporizer, capable of affording excellent 
vaporizing performances, preventing chemical fluid leakage due 
to a rise in internal pressure of a chemical fluid container or the 
chemical fluid leakage due to overturn of the chemical fluid 
container and having excellent mass productivity. 
SOLUTION: This porous ceramic liquid sucking wick is 
characterized by forming a porous resin film on the surface of a 
porous ceramic molded product composed mainly of a siliceous 
ceramic raw material powder. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A porosity ceramic liquid-absorbing core which forms a porosity resin layer in the surface of a 
porosity ceramic forming article constituted considering nature ceramic raw material powder of silicic 
acid as the main ingredients, and is characterized by things. 

[Claim 2]The porosity ceramic liquid-absorbing core according to claim 1, wherein a component of the 
above-mentioned porosity resin layer is silicone resin. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
- [0001] 

[Field of the Invention]While being able to obtain the evapotranspiration performance where this 
invention related to the porosity ceramic liquid-absorbing core suitably used as a liquid-absorbing core 
of a sucking type heating transpiration device, etc., for example and which was excellent especially, The 
drug solution leakage by the internal pressure rise of a liquid medicine container and the drug solution 
leakage by the fall of a liquid medicine container can be prevented certainly, and it is further related with 
the thing excellent also in mass production nature. 
[0002] 

[Description of the Prior Art]While making a part of porosity liquid-absorbing core immersed into a drug 
solution and supplying a drug solution to this liquid-absorbing core as an evapotranspiration method of 
the drug solution which has spread widely in recent years, the sucking type heating transpiration device 
which carries out heating evapotranspiration of the drug solution by which liquid absorption was carried 
out is known by heating the upper part of this liquid-absorbing core. 

[0003]The porosity ceramic compact which it generally comes to sinter at an elevated temperature as 
the above-mentioned porosity liquid-absorbing core by using nature of silicic acid ceramic raw materials, 
such as clay and mica, as the main ingredients, Clay, talc, kaolin, perlite, diatomite, gypsum fibrosum, 
bentonite, What carried out adherence shaping of inorganic powder and organic powder, such as glass 
fiber, asbestos, silica, alumina, a silica alumina, zirconia, wood flour, activated carbon, cellulose, pulp, and 
linters, by sizing agents, such as starch and carboxymethyl cellulose, is used. Such a liquid-absorbing 
core is a fine porous thing, and the liquid absorption characteristic is also in the comparatively good 
range. However, at the time of change of atmospheric temperature or atmospheric pressure, there is a 
point that the phenomenon in which the internal pressure in a liquid medicine container increases by 
expansion of a drug solution, a drug solution is pushed up [ be / it / under / liquid-absorbing core / 
letting it pass ] as a result, and drug solution leakage occurs happens, as fault at the time of using the 
above liquid-absorbing cores. 

[0004]In order to improve such fault, providing a notch and a vent in the inside plug which holds a liquid- 
absorbing core to a liquid medicine container, and making JP,45-14913,Y and JP,3-50878,U open the 
inside and outside of a liquid medicine container for free passage is indicated. However, by upsetting a 
liquid medicine container at the time of use and storage, drug solution leakage occurred from the notch 
or the vent, and the fault of polluting the circumference or consuming a drug solution at an early stage 
has newly arisen. 

[0005]Although that by which the fluting is engraved on the side of a liquid-absorbing core is indicated, 
if not cautious of the handling by manufacture from the problem of physical properties, when it is a 
porosity liquid-absorbing core, and a slot will suffer a loss easily and it will insert in an inside plug, there 
is fault, like a slot collapses in JP,10-245086,A. 

[0006]Then, in recent years, the invention indicated by JP, 2001 -8691 9,A is proposed as what solves the 
above faults. According to this gazette, the vent of the detailed unevenness of the peripheral face of a 
porosity liquid-absorbing core which leads up and down in part at least, It forms with the metallic mold 
which carried out crimp processing or surface treatment of sandblasting, and it is supposed that the 
drug solution leakage by the internal pressure rise of a liquid medicine container and the drug solution 
leakage by the fall of a liquid medicine container can be prevented by that cause. 
[0007] 

[Problem(s) to be Solved by the Invention]However, the porosity liquid-absorbing core indicated by the 
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above-mentioned gazette has the following faults. In the first place, in the case, of a porosity ceramic 
liquid-absorbing core, the state of the very thin skin which exists in the surface will change by giving 
unevenness to the surface first. By this, since the stoma of the porosity liquid-absorbing core surface 
will exist unevenly, transpiration will vary, and also a drug solution will not transpire as a gas from a 
porosity liquid-absorbing core, but will cause aggravation of the evapotranspiration performance of 
overflowing with a fluid. Although the metallic mold in the case of the second shaping will use a doubling 
type, if hard ceramics are fabricated, wear of a metallic mold will be intense and a convex muscle will 
upheave on the surface of the liquid-absorbing core of the portion equivalent to a mating face. The 
grade of upheaval changes with grades of wear, and if abrasion loss increases, it may exceed the size of 
the unevenness intended with the metallic mold far. In this case, it becomes different drug solution 
transpiration from a design, and also when a liquid medicine container falls, it can also become a cause 
which drug solution leakage generates. It is noneconomic, in order to prevent this problem and to have - 
to exchange a hard metallic mold frequently. To the third, even if a cylindrical Plastic solid is porosity, it 
is usually raising productivity by performing extrusion molding, but since it is remarkably inferior to 
productivity compared with extrusion molding in metallic mold shaping, a manufacturing cost will rise 
substantially. 

[0008]Thus, while the porosity liquid-absorbing core indicated by JP,2001-86919,A is difficult to obtain 
the outstanding evapotranspiration performance, there is a possibility that drug solution leakage will 
occur and it has the fault that it will be inferior to productivity and a manufacturing cost will rise further. 

[0009]The place which this invention was made based on the above-mentioned point, and is made into 
the purpose, While being able to obtain the outstanding evapotranspiration performance, the drug 
solution leakage by the internal pressure rise of a liquid medicine container and the drug solution 
leakage by the fall of a liquid medicine container can be prevented certainly, and it is in providing 
cheaply the porosity ceramic liquid-absorbing core excellent also in mass production nature further. 
[0010] 

[Means for Solving the Problem]A porosity ceramic liquid-absorbing core by claim 1 of this invention 
forms a porosity resin layer in the surface of a porosity ceramic forming article constituted considering 
nature ceramic raw material powder of silicic acid as the main ingredients in order to attain the above- 
mentioned purpose. A porosity ceramic liquid-absorbing core by claim 2 is characterized by a 
component of the above-mentioned porosity resin layer being silicone resin. 
[0011] 

[Embodiment of the Invention]It is usable in the ceramic forming article etc. which generally blended 
various additive agents as a porosity ceramic forming article used in this invention by having used 
nature of silicic acid ceramic raw materials, such as clay and mica, as the main ingredients, and were 
calcinated at the elevated temperature. As an example, the porosity ceramic forming article which the 
applicant concerned proposed by the application for patent No. 300001 [ 2000 to ] is mentioned. With 
various additive agents, barium titanate, a cover coat, an organic short fiber, talc, zirconia, wood flour, an 
acrylic resin, polyolefin resin, activated carbon, carbon black, charcoal, black lead, corks, a tar pitch, 
water glass, carboxymethyl cellulose, etc. are mentioned here. 

[0012]While being able to obtain the evapotranspiration performance which constituted the porosity 
ceramic liquid-absorbing core and was excellent by this in this invention by forming a porosity resin 
layer in the surface of the porosity ceramic forming article of the above-mentioned composition, The 
drug solution leakage by the internal pressure rise of a liquid medicine container and the drug solution 
leakage by the fall of a liquid medicine container are prevented. 

[0013]The component of a porosity resin layer is liquefied at ordinary temperature here, and if it is resin 
which has hot heat resistance from the heater temperature (about 140 **) of a sucking type heating 
transpiration device, anything will not be limited especially well. However, it is preferred that they are 
quick-drying capability and fast curability. As for this resin, it is preferred that it can dilute with a 
solvent and for it to be able to foam by combination of a foaming agent. As a material used suitably, 
although silicone resin, an epoxy resin, polyimide resin, etc. are mentioned for example, especially since 
[ that cost is cheap and ] silicone resin is easy handling, it is preferred also in these. 
[0014]As a formation method of a porosity resin layer, the following methods are mentioned, for 
example. First, the above-mentioned resin material, for example, silicone resin, is applied to the surface 
of the skin of a porosity ceramic forming article. The concentration of resin at this time has the 
preferred grade diluted with the solvent 2 to 4 times, supposing the solid content of the above- 
mentioned silicone resin is about 50%, for example. Next, air blasting desiccation of the solvent in resin 
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is carried out at^ordinary temperature. Resin hardens by heating at 150 ** - 180 **, and a porosity resin 
layer is formed. Since the air contained in the inside of a porosity ceramic forming article so much 
expands at this time and it blows off toward the surface, it foams to a resin layer. Some air bubbles 
generated by foaming explode, and it serves as a concave. If drawing 1 explains this state, the porosity 
resin layer 1b is formed in the surface of the porosity ceramic forming article 1a, but this porosity resin 
layer 1b contains the air bubbles 1c in the inside so much, and will be in the state where many crevices 
1 d which air bubbles exploded and became a concave were also generated. 
[0015]The generation state of said air bubbles 1c and the crevice 1d is mainly based on the 
concentration of a resin solution. The air bubbles 1c and the crevice 1d are generated so much, so that 
the concentration of a resin solution is low. What is necessary is here, just to blend a commercial 
foaming agent suitably to generate the air bubbles 1c and the crevice 1d so much further. It is effective 
to increase only the crevice 1d, if it absorbs water and the porosity ceramic forming article 1a is made 
to absorb moisture beforehand. 

[0016]Since the point of contact of cellular 1c in the porosity resin layer 1b like drawing 1 has the 
narrow opening, it lets gases, such as air, gas, and a steam, pass well, but whether it is small lets fluids 
which melted drugs, such as a solution and water, pass. In order that the point of contact of cellular 1c 
may decrease so that it goes to the surface of a porosity resin layer, gaseous turn volume has 
overwhelmingly more directions along the surface of the porosity ceramic forming article 1a than the 
direction which goes to the surface of the porosity resin layer 1b from the porosity ceramic forming 
article 1a. Since many crevices 1d exist on the way, the gas which circulates the inside of a film is 
exhausted in the atmosphere in the point of contact of this portion 1c, i.e., air bubbles, and the crevice 
1d. 

[0017]Thus, it is the feature that the porosity resin layer by this invention is having structure with which 
the exhaust air part of the gas which is a point of contact of the circulation way of the gas which is a 
point of contact of cellular 1c, and the air bubbles 1c and the crevice 1d was connected. 
[0018]Since it escapes from the air pressure difference of the inside of a liquid medicine container, and 
the atmosphere to the crevice 1d through the air bubbles 1c in a porosity resin layer and is equalized 
when a porosity ceramic liquid-absorbing core with such a porosity resin layer is installed in a liquid 
medicine container, the phenomenon which drug solution leakage generates by the internal pressure rise 
of a liquid medicine container does not happen. At this time, the opening to the drug solution in the node 
of said air bubbles 1c and the crevice 1d and the node of said cellular 1c is narrow, and does not induce 
a lot of drug solution leakage. Therefore, even when upsetting a liquid medicine container accidentally at 
the time of use and storage, drug solution leakage does not occur. Since the air bubbles 1c are not 
continuation stomata, liquid absorption of the heated part of the porosity ceramic liquid-absorbing core 
upper part is not carried out, and it is not related to evapotranspiration. 

[0019]Thus, the porosity ceramic liquid-absorbing core of obtained this invention can be conveniently 
used as a liquid-absorbing core etc. of the sucking type heating transpiration device which carries out 
heating scattering of the- drugs, such as various insecticides, a germicide, a deodorizer, and perfume, for 
the purpose of insect killing, sterilization, aroma, etc. 

[0020]An example of a suitable sucking type heating transpiration device to use the porosity ceramic 
liquid-absorbing core concerning this invention is shown in drawing 2 . In drawing 2 , the numerals 3 are 
the liquid medicine containers into which the drug solution 4 was put, and are stored and held removable 
in the device body 2. The porosity ceramic liquid-absorbing core 1 is held with the inside plug 5 at the 
liquid medicine container 3, and the annular heating element 6 is allocated around the porosity ceramic 
liquid-absorbing core 1 upper part. The numerals 7 are power cords, by energizing through this power 
cord 7, heat the porosity ceramic liquid-absorbing core 1 upper part with the annular heating element 6, 
and transpire the drug solution 4 sucked up by capillarity from the top panel opening 8 in which it was 
provided in the upper part of the device body 2. 

[0021]The porosity ceramic liquid-absorbing cores by this invention differ at the following points 
compared with the conventional example (liquid-absorbing core indicated by JP,2001-86919,A). 

(1) Since the skin of porosity ceramics itself is not necessarily processed directly, evapotranspiration 
performance does not get worse. 

(2) Although the detailed stoma which lets only a steam and solvent vapor pass among the stomata out 
of which the porosity resin layer has come to the skin surface of porosity ceramics is plugged up, don't 
plug up a comparatively big stoma along which a drug solution passes. Therefore, although drug solution 
transpiration is shifted in the falling direction, it works in the direction stabilized so that it may become 
effective drug solution evapotranspiration. 
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(3) Since the voidage of a porosity resin layer and the size of air bubbles and a .crevice can be arbitrarily 
changed with the concentration of the component of a porosity resin layer, this invention can respond 
from shaping by a metallic mold flexibly to drug solution leakage. 

(4) Thickness can be made uniform although the coat of a porosity resin layer is usually formed with dip 
or a spray. Therefore, there cannot be no upheaval of the surface like the muscle upper projection on 
the surface of ceramic by metallic mold wear in essence. 

(5) Since a continuous extrusion molding method can be used for shaping of a porosity ceramic forming 
article, it is economically advantageous to it. 

[0022] 

[Example]Hereafter, the example of this invention is described. The details of the composition material 
used in this example are as being shown in Table 1 . 

[0023] First, after fully mixing the composition material shown in Table 2, water was added as a fluid for - 
kneading and it kneaded with the kneading machine. Subsequently, extrusion molding of this kneaded 
material was carried out to round bar shape with the vacuum extruding press machine which has a 
nozzle with a diameter [ phi ] of 8.1 mm. The obtained round-bar-shape molded product was cut in 
length of 80 mm, and it dried for 15 minutes with the infrared lamp further after 1-hour natural 
seasoning. And in the firing furnace, this cylindrical molded product has been arranged in the state of 
horizontal, and was calcinated. First, calcination performed deintermediation of 2 hours at 450 **, and 
after holding at 900 ** for 2 hours, further, at 1200 **, it was held for 2 hours and it lowered it. The rate 
of rising and falling temperature is 360 ** per hour, and all firing environmentses are among the 
atmosphere. The obtained porosity ceramic forming article was dipped into the silicone solution which is 
a component of a porosity resin layer, and after natural seasoning, at 150 **, it heated for 15 minutes 
and printed. The silicone solution diluted and used the commercial item 4 times. 

[0024]Here, the liquid medicine container into which the commercial drug solution was put was equipped 
with the porosity ceramic liquid-absorbing core by this example produced by doing in this way, it 
included in the sucking type heating transpiration device as shown in drawing 2 , and the liquid leakage 
examination was done. The liquid leakage examination performed three kinds, the erection examination 
supposing the time of storage and a handstand examination, and the evapotranspiration examination 
supposing the time of use. The test result was shown in Table 3. 

[0025]An erection examination is in the state where the sucking type heating transpiration device was 
erected, and is held at ordinary temperature for 24 hours. 

Then, maintenance was repeated twice in 40 ** atmosphere for 2 hours, and the weight of drug solution 
leakage was measured. 

The handstand examination was in the state where the sucking type heating transpiration device was 
made to incline 30 degrees, and maintenance was measured in 5 ** atmosphere for 2 hours, and it 
measured the weight of two-cycle ********** and drug solution leakage for maintenance at 40 ** for 2 
hours. After energizing an evapotranspiration examination for 10 hours, it measured the weight of the 
drug solution with which 10 cycle lines overflowed from the porosity ceramic liquid-absorbing core with 
the fluid, and the inside plug was covered in the cycle of-less energizing for 2 hours, and made the 
evaluation value what converted this measured value per 1 cycle. 

[0026]The liquid leakage examination same also about the sample (the following, comparative example) 
which is not covered with a porosity resin layer for comparison as this example was done. Table 3 shows 
that the weight of the liquid leakage according [ the porosity ceramic liquid-absorbing core by this 
example ] to an erection examination and a handstand examination compared with a comparative 
example is 1/4 to 1/5. The operation of the porosity resin layer to prevention of the drug solution 
leakage by the internal pressure rise of this to a liquid medicine container and the drug solution leakage 
by the fall of a liquid medicine container is clear. Even if it sees the result of an evapotranspiration 
examination, compared with the comparative example, the weight of the porosity ceramic liquid- 
absorbing core by this example of liquid leakage has decreased. It is clear that the evapotranspiration 
performance excellent in forming a porosity resin layer can be obtained from this. 



[0027] 
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[0029] 
[Table 3] 















O . 1 


0 . 6 


gram 


O- 3 


I. 3 






O. 1 


0- 3 



[0030] 

[Effect of the Invention]As explained in full detail above, in this invention, air bubbles and a crevice are 
intermingled in the porosity resin layer formed in the surface of a porosity ceramic forming article. 
Therefore, while being able to obtain the outstanding evapotranspiration performance, the drug solution 
leakage by the internal pressure rise of a liquid medicine container and the drug solution leakage by the 
fall of a liquid medicine container can be prevented certainly. 

A porosity ceramic forming article can be fabricated with the extrusion molding method excellent in 
mass production nature, and since it becomes unnecessary [ a metallic mold like a conventional 
example ], a manufacturing cost can be reduced substantially. Therefore, it becomes possible to provide 
a porosity ceramic liquid-absorbing core cheaply. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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